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GDWD WKH UHOHYDQFH UDQNLQJ RI VHDUFK UHVXOWV WKH PLOOLVHFRQG UHTXLUHPHQW RI VHDUFK HIILFLHQF\ GLVWULEXWHG
SURFHVVLQJDQGORDGEDODQFHQDWXUDOODQJXDJHXQGHUVWDQGLQJWHFKQRORJ\
Ā.H\ WHFKQRORJ\ UHVHDUFK DQGGHPRQVWUDWLRQ IRU WKH HQKDQFHG VHDUFK HQJLQH´ LV D VXEMHFW IRU1DWLRQDO
6FLHQFHDQG7HFKQRORJ\6XSSRUW3URJUDPZKLFKQXPEHU LV%$+%7KH WRSLF LV WRVWXG\ WKHNH\
WHFKQRORJ\ DV UHDOWLPH PXOWLPHGLD LQIRUPDWLRQ FROOHFWLRQ VHFXULW\ ILOWHUV DXGLR DQG YLGHR LQGH[ UHVXOWV
IRFXVFROODERUDWLYHUHFRPPHQGDWLRQFROODERUDWLYHRSWLPL]DWLRQHQKDQFHGVHDUFKHQJLQHLQRUGHUWRDFKLHYH
PXOWLPHGLD LQIRUPDWLRQ IXVLRQ IRFXVLQJ ILOWHULQJ UHFRPPHQGDWLRQ VXSSRUWLQJ WKH WKUHHVFUHHQ LQWHJUDWLRQ
VHUYLFHVIRUPRELOHSKRQHFRPSXWHUDQG79VXSSRUWLQJVDIHDQGUHOLDEOHVHDUFKVHUYLFH
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:LWK WKH SRVLWLRQ RI QHWZRUN VHUYLFHV PRYLQJ IRUZDUG JUDGXDOO\ WKH YDOXH RI WKH VHDUFK HQJLQH DV WKH
QHWZRUNVHUYLFHHQWUDQFHLVUHIOHFWHGDQGZLGHO\XVHG$VDQRSHQVHUYLFHWKHODFNRIVDIHDQGUHOLDEOHIDFWRUV









XVH WKH µVSHOOFKHFNHU¶ IXQFWLRQ RI 06:RUG )ROORZ WKLV RUGHUZKHQ W\SLQJ PDQXVFULSWV 7LWOH $XWKRUV










GHYHORSPHQW ZKLFK LV WKH XVH FDVH GULYHQ DUFKLWHFWXUH FHQWULF LWHUDWLYH DQG LQFUHPHQWDO VRIWZDUH
GHYHORSPHQWSURFHVV
6RIWZDUH GHYHORSPHQW OLIH F\FOH RI 583>@ LV D WZRGLPHQVLRQDO PRGHO RI VRIWZDUH GHYHORSPHQW 7KH
KRUL]RQWDO D[LV LV WKH WLPHZKLFK LV D SURFHVV FDUULHG RXW OLIHF\FOH FKDUDFWHULVWLFV UHIOHFWLQJ WKH G\QDPLF
VWUXFWXUHRI WKHGHYHORSPHQWSURFHVV WKH WHUPLQRORJ\XVHG WRGHVFULEH LQFOXGHV&\FOH3KDVH ,WHUDWLRQDQG
0LOHVWRQH 7KH YHUWLFDO D[LV LV WKH FRQWHQW DV QDWXUDO ORJLF DFWLYLWLHV UHIOHFWLQJ WKH VWDWLF VWUXFWXUH RI WKH
GHYHORSPHQWSURFHVVWKHWHUPLQRORJ\XVHGWRGHVFULEHLQFOXGHV$FWLYLW\$UWLIDFWWKH:RUNHUDQG:RUNIORZ
7KH583OLIHF\FOHFRQVLVWVRIQLQHFRUHZRUNIORZVDVEXVLQHVVPRGHOLQJUHTXLUHPHQWDQDO\VLVDQGGHVLJQ




)RU RQH VRIWZDUH V\VWHP GLIIHUHQW SHRSOH DUH FRQFHUQHG DERXW WKH GLIIHUHQW FRQWHQW DQG GLPHQVLRQV
6RIWZDUHV\VWHPVFDQEHVHHQDVDPXOWLGLPHQVLRQDOVWUXFWXUHXVLQJGLIIHUHQWYLHZVWRGHVFULEH583XVHVWKH
YLHZWRGHVFULEHWKHVRIWZDUHDUFKLWHFWXUH
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8VH WKH&DVH9LHZDOVRFDOOHGVFHQHVYLHZ&RQFHUQLQJ WKHHQGXVHU¶V UHTXLUHPHQW LV WKHFRQWH[WRI
WKHHQWLUHWHFKQLFDODUFKLWHFWXUHXVXDOO\GHVFULEHGE\80/XVHFDVHGLDJUDPVDQGDFWLYLW\GLDJUDPVPDLQO\
GHVLJQHGDQGXVHGE\DQDO\VWVDQGWHVWHQJLQHHU
 /RJLFDO 9LHZ LV WKH H[SUHVVLRQ IRU WKH DEVWUDFW VWUXFWXUH RI WKH HQWLUH V\VWHP FRQFHUQLQJ WKH
IXQFWLRQDOLW\ SURYLQJ IRU WKH HQGXVHU E\ WKH V\VWHP :KLFK  GRHV QRW LQYROYH WKH FRPSLOHU RXWSXW DQG
GHSOR\PHQW XVXDOO\ GHVFULEHG E\ 80/ FODVV GLDJUDPV LQWHUDFWLRQ GLDJUDPV VHTXHQFH GLDJUDPV PDLQO\
GHVLJQHGDQGXVHGE\WKHSURJUDPPHU
'HYHORSPHQW9LHZ GHVFULEHV WKH VWDWLF RUJDQL]DWLRQ RI VRIWZDUH GHYHORSPHQW HQYLURQPHQW IURP WKH
SURJUDP
V SRLQW RI SHUVSHFWLYH H[SUHVVHG E\ 80/ FRPSRQHQW GLDJUDPV SDFNDJH GLDJUDPV 0DSSLQJ
UHODWLRQVKLSPD\H[LVWEHWZHHQWKHGHYHORSPHQWDQG ORJLFDOYLHZVVXFKDVWKHORJLFOD\HUZLOOQRUPDOO\EH
PDSSHGWRPXOWLSOHSDFNDJH
 3URFHVV 9LHZ LV FRQFHUQLQJ WKH V\VWHP G\QDPLF UXQWLPH OLNH SURFHVV DV ZHOO DV FRQFXUUHQF\
V\QFKURQL]DWLRQFRPPXQLFDWLRQDQGRWKHULVVXHVXVXDOO\H[SUHVVHGE\80/DFWLYLW\GLDJUDP
 3K\VLFDO YLHZ XQGHUVWDQGLQJ WKH V\VWHP IURP WKH SHUVSHFWLYH RI V\VWHP HQJLQHHUV FRQFHUQLQJ WKH









UHSUHVHQWDWLYH WKHRU\ LV GHSWK SURWHFWLRQ VWUDWHJ\ 'HIHQVHLQ'HSWK´ 7KH ,$7) HPSKDVL]HV WKUHH FRUH
SULQFLSOHVRISHRSOHWHFKQRORJ\DQGRSHUDWLRQIRFXVHVRQIRXUVHFXULW\LQIRUPDWLRQDUHDVWKDWLVSURWHFWLQJ
QHWZRUN LQIUDVWUXFWXUH SURWHFWLQJ ERUGHUV SURWHFWLQJ WKH FRPSXWLQJ HQYLURQPHQW DQG VXSSRUWLQJ WKH
LQIUDVWUXFWXUH
3HRSOH LV WKHPDLQERG\ RI WKH LQIRUPDWLRQ V\VWHP WKHRZQHUVPDQDJHUV DQGXVHUV RI WKH LQIRUPDWLRQ
V\VWHPDQG WKHFRUHRI LQIRUPDWLRQ VHFXULW\ V\VWHPZKLFK LV WKH ILUVW IDFWRUEXWDOVR WKHPRVWYXOQHUDEOH
%DVHG RQ DERYH XQGHUVWDQGLQJ VHFXULW\ PDQDJHPHQW KDV EHFRPH PRUH LPSRUWDQW LQ WKH VHFXULW\ V\VWHP
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ZKLFK LV D VDIHW\ PDQDJHPHQW V\VWHP HVVHQWLDOO\ LQFOXGLQJ DZDUHQHVV WUDLQLQJ RUJDQL]DWLRQPDQDJHPHQW
WHFKQLFDOPDQDJHPHQWDQGRSHUDWLRQPDQDJHPHQWHWF
7HFKQRORJ\ LV D W\SH RI LPSRUWDQW PHDVXUH WR DFKLHYH LQIRUPDWLRQ DVVXUDQFH E\ ZKLFK HYHU\ VHFXUH
VHUYLFHVRI LQIRUPDWLRQVHFXULW\ V\VWHPZDVDFKLHYHG2IFRXUVH WKH WHFKQRORJ\KHUHQRWRQO\ LV WKHVWDWLF
V\VWHPEDVHGRQSURWHFWLRQEXWG\QDPLFV\VWHPFRPSRVHGE\DOORISURWHFWLRQGHWHFWLRQUHVSRQVHUHFRYHU\
2SHUDWLRQ FRQVWLWXWHV WKH DFWLYHGHIHQVHRI WKH VHFXULW\ V\VWHP ,I WKH FRPSRVLWLRQRI WKH WHFKQRORJ\ LV




:RUN SULQFLSOH RI VHDUFK HQJLQHV FDQ EH GLYLGHG LQWR WKUHH VWHSV FUDZOLQJ SDJHV IURP WKH ,QWHUQHW
EXLOGLQJLQGH[GDWDEDVHVHDUFKLQJLQWKHLQGH[GDWDEDVHDVZHOODVSURFHVVLQJDQGUDQNLQJWKHVHDUFKUHVXOWV







 ,Q WKH UHWULHYDO VWDJHZH JLYH IXOO FRQVLGHUDWLRQ WR WKH NH\ZRUG VHFXULW\ ILOWHUV LQ RUGHU WR SUHYHQW
YLRODWLRQV RI WKH ULJKWV RI RWKHUV EORFN WKH VSUHDG RI EDG LQIRUPDWLRQ DQG ILOWHU RU UHVWULFW DFFHVV IRU WKH
VHDUFKUHVXOWVWRHQVXUHWKHFUHGLELOLW\DQGVHFXULW\ZHDOVRHVWDEOLVKDQGLPSURYHWKHVHDUFKORJVIRUDQDO\VLV
DQGPLQLQJLQRUGHUWRGHWHFWDQGFRPSHQVDWHIRUULVN















,Q HDFKZRUN SURFHVV RI WKH VHDUFK HQJLQHZH FRQGXFW WKH HQKDQFHPHQWV RI VDIH DQG UHOLDEOHPRGXOH
LQFOXGLQJVHFXUHSDJHSURWHFWLRQPDOLFLRXVFRGHDQDO\VLV LQGH[HQFU\SWLRQDFFHVVGHWHFWLRQ LGHQWLILFDWLRQ














E([FHSWLRQKDQGOLQJ DYDULHW\RIDEQRUPDOLWLHVRI WKH VRIWZDUH VKRXOGEHSURFHVVHG WRHQVXUH WKDW WKH
H[FHSWLRQRIVRIWZDUHZLOOQRWUHVXOWLQWRXQIRUHVHHQFLUFXPVWDQFHV
3URFHVVLQJYLHZRIVHFXULW\DUFKLWHFWXUHIRUHQKDQFHGVHDUFKHQJLQHLVVKRZQDV)LJ




3K\VLFDOYLHZRIVDIHDQGUHOLDEOHDUFKLWHFWXUHIRUHQKDQFHGVHDUFKHQJLQH LVPDLQO\ UHIOHFWHG LQVHYHUDO
DVSHFWVWKUHHVFUHHQDFFHVVWKURXJKDVHFXUHFRPPXQLFDWLRQDGDSWDWLRQSURWRFROGDWDVHFXULW\DQGLQWHJULW\
LQVSHFWLRQ LQ GDWD FROOHFWLRQ HQVXULQJ WKH VHDUFK HQJLQH




VHFXULW\ DQG FUHGLELOLW\ WKLV VXEMHFW IRFXVHV RQ VHFXULW\ DQG FUHGLELOLW\ UHVHDUFK RI VHDUFK HQJLQH IURP WKH
SHUVSHFWLYHRIVRIWZDUHE\WKHPHWKRGRIYLHZRI583GHVFULELQJWKHPDLQULVNSRLQWVDQGHQKDQFHG
VDIHDQGUHOLDEOHPRGXOHLQVHDUFKHQJLQHIURPGLIIHUHQWGLPHQVLRQV'XHWRVSDFHFRQVWUDLQWVZHVHOHFWWKH
UHSUHVHQWDWLYH LQVWDQFHV WRGHVFULEHHYHU\NLQGVRIYLHZV DQG LQ WKHSURFHVVRIRXU UHVHDUFKZH ILQLVKHGD
FRPSOHWH WUDYHUVDO IRU WKHZRUN SURFHVV RI WKH VHDUFK HQJLQH LWHUDWLYHO\ IRXQG WKH ULVN SRLQWV DVZHOO DV
GHVLJQHGDQGDSSOLHGWKHFRUUHVSRQGLQJVDIHDQGUHOLDEOHPRGXOHDW ODVWZHKDYHDFKLHYHGWKHSURWRW\SHRI
HQKDQFHGVDIHDQGUHOLDEOHVHDUFKHQJLQHZLWK WKH LPSRUWYDOXHIRU WKHGHYHORSPHQWDQGDSSOLFDWLRQRI WKH
QHZJHQHUDWLRQVHDUFKHQJLQH
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